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(54) CELL CULTURE APPARATUS AND CELL CULTURE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cell culture apparatus and a 
cell culture method to enable uniform culture of cells by uniformizing 
electric current density. 

SOLUTION: The culture apparatus is provided with a vessel 14 having 
a prescribed capacity and holding a lower electrode 16 at the bottom, 
a lid 17 put on the vessel 14 to seal the vessel, having an upper 
electrode 18 placed opposite to the lower electrode 16 and positioned 
opposite to the vessel 14 in vertical direction, a culture member 20 
inserted into the vessel 14 and containing a hollow part 21 having a 
volume with a prescribed cross-sectional area and positioned nearly at 
the center, a filter 25 placed between the vessel 14 and the culture 
member 20, and a power source to pass electric current by applying a 
prescribed voltage between the lower electrode 16 and the upper 
electrode 18. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the cell culture device and cell culture method for culturing 

the cell in a culture medium. 

[0002] 

[Description of the Prior Art] Drawing 7 is a schematic diagram of the conventional horizontal-type cell culture 
device. In a figure, the current of the function generator 1 (function generator) flows into the contact button 6 
of the electrode allocated in the both ends in a cell culture device via the amplifier 2 and the ammeter 3. A 
cell culture device sends current through the cell in culture medium by impressing voltage to the both sides 
of the cultivation tank 4 via the agarose 5 directly inter-electrode for pollutant removal. And the flowing 
current value is calculated with the oscilloscope 7. Drawing 8 is a schematic diagram of other cell culture 
devices. This figure is also connected to the platinum electrode 9 similarly covered with the insulating 
material 10 from the current source 8, and current is directly sent through a culture medium into the cell in a 
culture medium at a plug. 
[0003] 

[Problem(s) to be Solved by the lnvention]The conventional cell culture device sends current through right 
and left, i.e., a transverse direction. For this reason, even if it made current density uniform, the galvanic 
stimulation to a cell had a bias under the influence of the shape of a cell, ingredient precipitate of a culture 
medium, etc. in the floating cell and the adsorption cell. Since culture of a cell was affected by a chemical 
reaction near the electrode surface, buffers, such as agarose, were made to adhere to an electrode surface. 
In order to change and correspond the amount of culture media to be used to an identification experiment of 
intracellular substances, corresponding to the kind of cell to culture, it had the fault that various culture 
dishes were needed. 

[0004]lt is in providing the cell culture device and cell culture method which were made in order that this 
invention might solve the conventional fault mentioned above, and the purpose can make [ cell culture 
method ] current density uniform by carrying out direction of current to the upper and lower sides (vertical 
mold), and can make a cell culture without variation. 
[0005] 

[Means for Solving the Problem]A container which has the predetermined capacity to which a cell culture 
device concerning Claim 1 installs a lower electrode in a pars basilaris ossis occipitalis; Cover from the 
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upper part of said container and said container is sealed, And a lid which is provided with an upper electrode 
which countered said lower electrode and was allocated, counters said container and a sliding direction, and 
is arranged; It is fitted in into said container, And a filter allocated between a member for culture and the; 
aforementioned container which are mostly provided with a centrum which has the capacity which consists 
of a predetermined cross sectional area in the center, and said member for culture; it has an electric power 
unit for impressing predetermined voltage to said lower electrode and said upper electrode, and sending 
current between two electrodes. 

[0006]A container for culture which has the predetermined capacity to which a cell culture device concerning 
Claim 2 installs a lower electrode in a pars basilaris ossis occipitalis; Cover from the upper part of said 
container for culture, and said container is sealed, And it has an upper electrode which countered said lower 
electrode and was allocated, A control member which it comes to allocate by fixing to a lid and the; 
aforementioned container which counter said bottom container and a sliding direction and are arranged; 
between said container and said control member. A filter which has the allocated predetermined cross 
sectional area; it has an electric power unit for impressing predetermined voltage to said lower electrode and 
said upper electrode, and sending current between two electrodes. 

[0007]A cell culture device concerning Claim 3 is a cell culture device for impressing predetermined voltage 
between a lower electrode and an upper electrode, sending current between two electrodes, and making a 
cell in a culture medium culture, A direction into which current flows is made into a sliding direction, current 
density in a culture medium is made uniform, and it has a current density creating means which gives 
uniform current density to a cell. 

[0008]A cell culture device concerning Claim 4 is allocated in a hollow where said lower electrode was 
provided in a pars basilaris ossis occipitalis of said container. 

[0009]A cell culture device concerning Claim 5 is made from platinum with spiral said upper part and lower 
electrode. 

[001 0]A cell culture device concerning Claim 6 applies agarose to the surface on which said upper part and 
a lower electrode counter. 

[001 1]A cell culture device concerning Claim 7 is characterized by said filter being a penetrable membrane 
film or penetrable collagen membrane. 

[001 2]A cell culture device concerning Claim 8 is provided with a pair of hole for said member for culture to 
put in tweezers for attachment and detachment. 

[001 3]A cell culture method concerning Claim 9 is a cell culture method for impressing predetermined 
voltage between a lower electrode and an upper electrode, sending current between two electrodes, and 
making a cell in a culture medium culture, A direction into which current flows is made into a sliding 
direction, current density in a culture medium is made uniform, and current density is uniformly given to a 
cell. 

[001 4]A cell culture method concerning Claim 10 is a cell culture method for impressing predetermined 
voltage between a lower electrode and an upper electrode, sending current between two electrodes, and 
making a cell in a culture medium culture, A direction into which current flows is made into a sliding 
direction, current density in a culture medium is made variable, and current density is changed and given to 
a cell. 
[0015] 

http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fw 5/19/2010 



JP,2003-000225,A [DETAILED DESCRIPTION] Page 3 of 5 

[Embodiment of the lnvention]Hereafter, the embodiment of the cell culture device concerning this invention 
is explained in full detail with reference to an accompanying drawing. Drawing 1 shows the global placement 
figure of a cell culture device. The signal wave form by which it was generated with the function generator 1 
is made into a current source via the current regulator 1 1 , the series connection of this is carried out to the 
cell culture device group 12, and the current which flows into a closed circuit is measured with an ammeter, 
and is displayed. 

[001 6] Drawing 2 is a schematic diagram showing the structure of the cell culture device 13. In the cell 
culture device shown in the figure, the numerals 14 are containers which have the predetermined capacity of 
the internal hollow which carried out cylindrical shape, the container 14 - a pars basilaris ossis occipitalis -- 
it has the hollow 15 in the center mostly, and the lower electrode 16 is allocated in the hollow 15. The lid 17 
is put on the container 14 from the upper part. The lid 17 equips with the upper electrode 18 the position 
which countered the lower electrode 16. The upper part and the lower electrodes 18 and 16 are spiral, or 
consist of a disc-like platinum electrode. The two electrodes 18 and 16 are connected to a current source 
(not shown) via the contact button 19, respectively. By making an electrode spiral, the gestalt of a cell is 
observable from the crevice. In this way, predetermined voltage is impressed to the lower electrode 16 and 
the upper electrode 18, and current is sent between two electrodes. And the bottom container 14 and the lid 
17 are installed in the sliding direction (vertical mold). It may be made to apply agarose to the upper part and 
the surface of the lower electrodes 18 and 16. The influence of the cell on the chemical reaction near the 
electrode surface is mitigable by applying agarose to an electrode surface. 

[0017]The numerals 20 are the members for culture of a cylindrical shape provided with the centrum 21 
which has the predetermined capacity for accommodating the culture medium which put in the cell which it is 
fitted in the container 14 and is mostly cultured in the center. The centrum 21 stores the upper electrode 18 
of the lid 17 in the center mostly. The member 20 for culture equips the upper surface with a pair of hole 22, 
in order to make easy extraction of this part 20 that fitted into the container 14, as shown in drawing 3. It can 
remove easily by putting tweezers into the hole 22 and inserting the pars intermedia material 20 with 
tweezers in this way. The numerals 23 are the projections for gaps for preventing desiccation of a culture 
medium. The numerals 24 are culture media. 

[0018]And the filter 25 for preventing it from the cell into which it was put by the culture medium 24 of the 
centrum 21 of the member 20 for culture between the member 20 for culture and the container 14 falling to 
the lower electrode 16 of the container 14, and contacting this electrode 16 is allocated. The filter 25 
consists of a penetrable membrane film, and the aperture is 8 microns in 0.4 and thickness. The crevice 
between the member 20 for culture and the container 14 is set as about 0.2 mm or less so that the culture 
medium 24 into which it was put by the centrum 21 of the member 20 for culture may not overflow besides 
the culture member 20. 

[0019]When you need many amounts of culture media, as it is shown in drawing 4, when enlarging the cross 
sectional area A of the centrum 21 of the member 20 for culture, enlarging capacity and, lessening the 
amount of culture media on the other hand, as shown in drawing 5, The cross sectional area B of the 
centrum 21 of the member 20 for culture (A>B) is made small, and capacity is made small. The amount of 
culture media can be easily changed only by exchange of the member 20 for culture by preparing two or 
more members 20 for culture from which the cross sectional area of the centrum 21 differs in this way. 
Therefore, even if the amount of culture media changes with kinds of cell to culture, it can respond promptly 
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and easily. Only by exchanging the member 20 for culture, it can respond to several sorts of amounts of 
culture media, such as 1 ml and 3 ml. 

[0020]The culture medium 24 is beforehand put into the hollow 15 of the container 14, and the penetrable 
membrane filter 25 is allocated between the container 14 and the member 20 for culture. Then, the culture 
medium 24 having contained the cell to culture is put in in proper quantity to the position in which the upper 
electrode 18 is immersed, predetermined voltage is impressed between the upper electrode 18 and the 
lower electrode 16, and current is sent. The current density in the culture medium 24 is called for by **(ing) 
the passed current value with the cross sectional area of the centrum 21 of the member 20 for culture. And 
by making into a sliding direction the direction into which current flows, current density in the culture medium 
24 can be made uniform, and, therefore, uniform current density can be given to a cell. The current density 
in the culture medium 24 can be made to change by making a current value regularity by preparing two or 
more members 20 for culture, and changing a cross-section area. 

[0021]ln order to culture a cell, predetermined voltage is impressed between the lower electrode 16 and the 
upper electrode 18, between two electrodes, to a cell, it is made to flow through current from a sliding 
direction, and current density uniform into this cell is given. 

[0022] Drawing 6 shows other embodiments of a cell culture device. In this cell culture device, the numerals 
26 are culture vessels which accommodate the culture medium 24 for culturing a cell. The container 26 is a 
container of the internal hollow which carried out cylindrical shape, the container 24 - a pars basilaris ossis 
occipitalis ~ it has the hollow 15 in the center mostly, and the lower electrode 16 is allocated in the hollow 
15. The lid 17 is put on the container 26 from the upper part. The lid 17 equips with the upper electrode 18 
the position which countered the lower electrode 16. The upper part and the lower electrodes 18 and 16 are 
spiral platinum electrodes, and the two electrodes 18 and 16 are connected to a current source (not shown) 
via the contact button 19, respectively. In this way, predetermined voltage is impressed to the lower 
electrode 16 and the upper electrode 18, and current is sent between two electrodes. 
[0023]And the culture vessel 26 and the lid 17 are installed in the sliding direction (vertical mold). The inside 
of the container 26 for culture is provided with the following. 
The filter 27 which uses penetrable collagen membrane. 
The control member 28 which prevents the relief of the filter 27. 

In this way, the filter 27 prevents the cell in the culture medium 24 from falling to the lower electrode 16. The 
filter 27 is allocated between the bottom container 26 and the control member 28, and coming floating by the 
culture medium 24 into which it was put by the container 26 is prevented. The current density in the culture 
medium 24 is called for by **(ing) the passed current value with the cross sectional area of the filter 27 which 
consists of penetrable collagen membrane. When a current value is constant, current density can be 
changed and given to this cell by changing the cross sectional area of the filter 27 which consists of 
penetrable collagen membrane. 

[0024]ln order to culture a cell, predetermined voltage is impressed between the lower electrode 16 and the 
upper electrode 18, between two electrodes, to a cell, it is made to flow through current from a sliding 
direction, and current density uniform into this cell is given. This cell culture device and this cell culture 
method are used suitably for especially a cell culture experiment. 
[0025] 

[Effect of the lnvention]According to the cell culture device and cell culture method concerning this invention, 
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current density can be made uniform and a cell can be made to culture without variation by passing direction 
of current to the upper and lower sides (vertical mold). 



[Translation done.] 
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CLAIMS 

[Claim(s)] 

[Claim 1]A container which has the predetermined capacity which installs a lower electrode in a pars 
basilaris ossis occipitalis; Cover from the upper part of said container and said container is sealed, And a lid 
which is provided with an upper electrode which countered said lower electrode and was allocated, counters 
said container and a sliding direction, and is arranged; It is fitted in into said container, And a member for 
culture mostly provided with a centrum which has the capacity which consists of a predetermined cross 
sectional area in the center; between said container and said member for culture. An allocated filter; a cell 
culture device provided with an electric power unit for impressing predetermined voltage to said lower 
electrode and said upper electrode, and sending current between two electrodes, and;. 
[Claim 2]A container for culture which has the predetermined capacity which installs a lower electrode in a 
pars basilaris ossis occipitalis; Cover from the upper part of said container for culture, and said container is 
sealed, And it has an upper electrode which countered said lower electrode and was allocated, A control 
member which it comes to allocate by fixing to a lid and the; aforementioned container which counter said 
bottom container and a sliding direction and are arranged; between said container and said control member. 
A filter which has the allocated predetermined cross sectional area; a cell culture device provided with an 
electric power unit for impressing predetermined voltage to said lower electrode and said upper electrode, 
and sending current between two electrodes, and;. 

[Claim 3] It is a cell culture device for impressing predetermined voltage between a lower electrode and an 
upper electrode, sending current between two electrodes, and making a cell in a culture medium culture, A 
cell culture device provided with a current density creating means which makes a sliding direction a direction 
into which current flows, makes current density in a culture medium uniform, and gives uniform current 
density to a cell. 

[Claim 4]The cell culture device according to claim 1, wherein said lower electrode is allocated in a hollow 
established in a pars basilaris ossis occipitalis of said container. 

[Claim 5]The cell culture device according to claim 1 to 3, wherein said upper part and a lower electrode are 
made from spiral platinum. 

[Claim 6]The cell culture device according to claim 1 to 3 which applies agarose to the surface on which said 
upper part and a lower electrode counter, and is characterized by things. 

[Claim 7]The cell culture device according to claim 1 or 2, wherein said filter is a penetrable membrane film 
or penetrable collagen membrane. 
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[Claim 8]The cell culture device according to claim 1, wherein said member for culture is provided with a pair 
of hole for putting in tweezers for attachment and detachment. 

[Claim 9]A cell culture method impressing predetermined voltage between a lower electrode and an upper 
electrode, making into a sliding direction a direction which is a cell culture method for sending current and 
making a cell in a culture medium culture, and through which current flows between two electrodes, making 
current density in a culture medium uniform, and giving current density uniformly to a cell. 
[Claim 10]A cell culture method impressing predetermined voltage between a lower electrode and an upper 
electrode, making into a sliding direction a direction which is a cell culture method for sending current and 
making a cell in a culture medium culture, and through which current flows between two electrodes, making 
current density in a culture medium variable, and changing and giving current density to a cell. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[D rawing 1 ]lt is a global placement figure showing the cell culture device concerning this invention. 
[Drawing 2] It is a schematic diagram showing the cell culture device concerning this invention. 
[Drawing 3] It is a schematic diagram showing the member for culture of the cell culture device concerning 
this invention. 

[Drawing 4]lt is a sectional view showing the member for culture of the cell culture device concerning this 
invention. 

I.Qr.^.Vyin.&.SlIt is a sectional view showing other members for culture of the cell culture device concerning this 
invention. 

[Drawing 6] It is a schematic diagram showing other cell culture devices concerning this invention. 
[Drawing 7] lt is a schematic diagram showing the conventional horizontal-type cell culture device. 
[Drawing 8] It is a schematic diagram showing other conventional cell culture devices. 
[Description of Notations] 

1 Function generator 

2 Amplifier 

3 Ammeter 

4 Cultivation tank 

5 Agarose 

6 Contact button 

7 Oscilloscope 

8 Current source 

9 Platinum electrode 

10 Insulating material 

1 1 Current regulator 

12 Cell culture device group 

13 Cell culture device 

14 Container 

15 Hollow 

16 Lower electrode 

17 Lid 
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18 Upper electrode 

19 Contact button 

20 Culture member 

21 Centrum 

22 Hole 

23 The projection for gaps 

24 Culture medium 

25 and 27 Filter 

26 Culture vessel 
28 Control member 
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[Drawing 4] 




[Drawing 5] 
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io iiwm? 19^ Lr*asi ( ias^-f > tss 5 i i 
h« nmzi&mmz-t&zbizk^, ^comm^m 

1 6&t>'±asm*l 8tFJf€^E^EPJnLTM**ra 
t«SS:«g1-. * tT . Tffl^S 1 4 bWW 1 7 t (±. 

is, le^iffcr^n-xsa^w-iiattTt 

20 [0 0 1 7] ft-^2 0{4. 4^K#Stl. 

s<^w*^sf s*2 1 imt&pimmmmi& 

MXfoh* *SSC2 Hi, (5{I**T^#:l 7^)±gP« 
lll8^JRtt-rS 0 ^#fflOT2 0(4, 03^Stl§ 
«k 3 8» 1 4 tttfr^ LfcSaS 2 0 iOK 0 L 

y-t •/ h ^?L2 2 t°y* -v bx*m$tt2 0 S 

tttfik^i; r )?U$)lzM Y )$\-'tz\bt! i X'% h , 3 

30 -^24{i, m&xhh. 

I 0 0 1 8 ] <£ LT. ±^*ffl§E#2 0 fc^S 1 4 t^H 
(CJiigltfflSW 2 0(7)+SSP2 1 OiM2 4 KAftfbft 

^ 1 4 oT^mffi 1 6 t??T ixi$mm i 
6 tgjurr sw^iii-rs^w^ ^M2 5 mmz 
til. 7^/^2511 it^tt^yyv^yffi^^^ 
0. ^co?LfliiO. 4, Jf^8S^nyT'&^ 0 
SBff 2 0 fc 1 4 t 2 0 

gP2 1 tA*l^*Ut^F*2 4fft%mmt2 0 ^htfc^ 

40 [0019] ifc, ^F***^<^f:'t 04 
t^$ix§ J; 3 tc. t#*fflSP«2 0 eo+^ai 2 1 coffiHf 

<-tS*^-, 05{^§fLl.J:5t, if*fflgPff2 0« 
*£g|52 l«|f»fffi»B (A>B) Sr/h§ < U 
/h5<i-S. KU, ^352 l««BfH»«M^I> 

2 o srsafflfflg t x a < z. t c i d . mm 
mm® 2 o ^sat^^-re^tSFflfiMSSBg-t* z t 

->-zt>fflLfcip^>&%£*t®t& z b arcs h . mm 

50 §E#2 0 &3C^t"-g» I b ?)&X\ lml, 3ml^tl 
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[0 0 2 0] §#§1 4«OTrl 5t$,4^ttoiSffi2 4 

*a*u * txm^ 1 4 tmmmmtf 2 ot<mtz%& 

tt* yfvyy im&tl . tt#t 

SMS£-£vUf«ifi2 4 £±SS€* 1 8*«ii&eSi t- 

BSAtu ±gpms 1 8 tT^nm 1 6 1 coiatgf^ 
*tu^iffi£ts*fflgpff2 o«4^§K2 i««tm» 

s. mm 4fi<rmfimms.. msm. 
z-fetz-rz ztizxD, immmtt2 0 zmmmz 
Lxmm^^iztiz£<0"i^^&ztvx^ 

h» 

[0021] mmmtti Mi. Tarns 1 6 tim 
ifi8t <m\zm%ffMK £ dm t t Mmffiracauia 

[00 22] 06 ii«iS*S«^ffic7)^ifec7)^M&^ 

■$-*> tilhOtm 2 4 £ JRSgft I- *&*S3*T& £ . W2s 2 
6(4. P3fl0Btt*Lfcrt*tfSW»»Tft6. SS2 4 

Sftl 7*«8N:fe*l£. 3fr 1 714, TSB«flil 6(C*t 

18, 1 6 (4, -im^Vi&^VMTh 0 , WHS 1 8 , 
1 6(4, *ii-m88ffiSB?-l 9£tf-LT«sfij!g (H^tt 

•f ) tz&mztiz. &< ix. Tssmasi 6av±aw 
s 1 s t=ms^SES:MDL'rsmfigiat=ms£^. 

[0 0 2 3] *Lt\ ig£&3s2 6fc^ttl 7 fcti, ± 
T^ft (IS!) izimztix^l* i§*ffl^S2 6cort 
S!(4, SiittrJ5-^>M^ffifflLfc7^;W^27t, 
7-Y/^2 7^^±*«i9£Re±-tS««i3W28i:^ 
fflfctS. *><U, 7^^27(4, itifi24rt«» 
/^TSEflSI 1 6 tCi¥Tt--S«&^±t-§ „ 7^/^27 
(4. TffllEffi2 6fcffta5W2 8t«StSiiSfL. g 

§12 6 t=Aix^^t&ffl2 4 izx^mufiizt am 

■nmtZ - fc K J: 1 9fl*liat*tLT1ti.nit?S'r^ L X 

[0024] mmmm-ti «4. tsphs i 6 t±as 

Mm 1 8 1 0>IS(ci5r5&9€E & m l t Mmsis t « 



[0025] 

nmzxtitt. imcomiir mm) izmztiz 
xvmmii£z^zLximzrt7v*%<®mz*t 

hZbifX'^h. 

[@i ] *wmz\mmmm^wit^tmmmmx 

10 [02] ^mm^'nWMnPm^-tm^mxh 

s, 

[03] *%n 4 ,„n ' WrF_]'..g^*fflgP^^ 



[05 ] *m\mmmzmm<?)®mmmtz 

[06 ] xmizmmmmmmzmwrn? 
hi, 

1 7r^yayy'x^-? 
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matt 


1 




5 
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mm 
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9 




1 0 




1 1 




1 2 




1 3 




1 4 


§n 


1 5 




1 6 




1 7 




1 8 




1 9 
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2 1 




22 


7L 


23 




24 




2 5, 


2 7 *7 4)V? 


26 




2 8 
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